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N i /M n^lOXCeq-3 (0. 36<Ceq<0. 42) • ■ [ 1 ] 

ffiL, Ce q = C+Mn/6 + (Cr+Mo+V) /5+ (Ni+Cu) /l 5 
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mm, mmmitm, fsitr^, m#^^n^ffl$^^v#^f^w§i5 (Heat 

Affected Zone, HAZttto ) c7)te^|g'l±^'ffi^7 , iJ¥^?^J^ii^i~M-r & *> 

co-e, OT5 OmmJiU:, «3I3S3£^4 9 0 - 5 7 OMP a»<Z)«l«T?, i«A 

&irt*2 0 - 1 0 0 k J/mmO*K*ffofe»^l-*V>T*>«tLfe»46IK#«fl5*% , t-* 
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Ni/Mn^lOXCeq-3 (0. 36<Ceq<0. 42) • • [1] 

ffiU Ceq = C+Mn/6 + (Cr+Mo+V) /5+ (Ni+Cu) /15 
(2) Sfcfcs S£%T\ 

Ca:0. 0003-0. 0050%, Mg:0. 0003-0. 0050 %, 
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?)W)Sloi#i:«v>-C, vTrst-1 5 TC^TO &0*»tt^&*Lfco J [ 1 
] ^i/;^^ «W^H A ZMie^v^Ifi LT(±, Ni«H^ 

4MnOii*J»i:J:>)HAZ*i:MAML, N i OfcWtt»*#M&3*LS;fc*fc# 
»<D^fcfrfcofc#&*, AH00kJ/mm«:mk ^ [1] ©Hftt* 
S £ V» T 14 4 W3£ H A Z « e> fi Z - t * «S B L ^ v ^ o 

i^oiwli^ HAZStttt, * [1] 0. 8%a±©NiiiDi:^ 

[0 0 17] 

0 1-1. 0 ^m^iftl* 5 X 1 0 3 - 1 X 1 0 5 I/mm 2 T«H^ fc LTV>& 

o 

K^SSffelt CeqfO. 3 6&J:0. 42tlT^V^t, Nb£0. 0 

£ C5 j: ^ tz%\z&^x\u Mn^nxmmv&JfwmML* o. 0010-0. 0050 

g REM^HlttiMW^^^ TOS^O. 0 0 5 -0. 5 M m<vmm 
1 0 0i@/mm 2 m±7>f^$^^-t^tg^^^-ii*^tBL^o 

«HHAZ8tttSi:iS:i«*4i^^. -«fcLT, Ni^liE»L^^ 
HAZ«Bttfc±b«Ufett*«:ia3^i-o fcfc, ^StLSaft^Wtt. NiOl^S 
WNB^<, «*>#<£^ Nii#l. 5%J^JiO*^-Ctil 0 0 Ofl/mm JJLhfc 

v ^^TSim«^-e^^< SiittO. 3 0%MT\ SfcKtiO. 20% 

[0 0 2 0] 

T i W«f©mit^0. 0 0 5 0 % ^rli ^^^KiJCt^lW* 
[0 0 2 1 ] 

P3ffl^so. 005-0. 5 M moBMM&orascw^ mt t & zmfofr ^tt* v 
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■/v **tfs»u ^fc*nr?-mffl.m~-c 1000 o^-ei o o»j.± (isfit tat 

1 0 0 0 0 ft m 2 m_L) £ISSU 0. 1 ^ m*#! epfi^f-fcM LT {±Mf§^£^*6"CfiS 
|t/:o i§§^0. 0 0 5 - 0. 5 mg^^lST-^^v^TTn^^W^^TV^ m-ft^ 

[0 0 2 2] 

Ltzo ZVffi^ Ceq#0. 3 6 J2LL 0 . 4 2 JJIT ^ *S^»#T\ ^oNi^rO. 8% 
^±muLfz^X\ mK^-moXo &20~100kJ /mm||S^Xlil?:tSi 

^bWfiiJ <a "e (± , SflnSft * - * t i- J M£# i~ m& B j^fll^f-t s:t(:j;tJii#7x7 
[ 0 0 2 3 ] 

C02£#£, N i ^^gjE^JjnL^O^OHAZ$gtttJtKL^|tm^llI3 H/K^o By^jjn^ 
J: !5 HAZi5lW£ ibKi&LtLTn&d t^fij^o $ ^ @3t:it ±i£«Dfifc*HBMfc% 

£ 5H& $ & *n x b M $ -£ tz m^x~ w h A z £ ^ L t v > & #\ «»iaMfcW£* 

mmz-izZ. t ICfcoT, ^BN«tS7x7^ h^ifx-HAZll^J: *)MHbL 
[0 0 2 4 ] 

3^«5l«^»«0[nl±0«I*^^. ±f2#cfM'#nx., Cu. Cr, Mo. V£ 
iSlllL^-CWHAZtJtt^ltLfco ^^*> ^tl^tU 0. 1-0. 4%, 0. 
1-0. 5%, 0. 0 3-0. 2%. 0. 0 0 5 - 0. 0 5 0 %(0«itWlJDt* fU* 

[0 0 2 5 ] 

tz<D%, 1000-125 o°c\~i)m\^xfrh, mmEM*M^ti$£^o 

[0 0 2 6 ] 

fi> ^«^MA^#it:«LHAZM4?rf L<®T$*l-©-c\ ±E&£0. 14% 

t Ltzo 

[0 0 2 7] 

®Ti-i><^4-|*lhi-*^i6±Pl* 0 . 30%fcLfco $ Mc@Mkt/£fiJffl1-&*i?^te*# 
ii + <^m*M^M^^KC7^i6^±l^^0. 2 0%MTht^©#'tffL^o 
[0 0 2 8] 

M n ii> mt<D^M, m^mtmz^ttfcftt LT 0 . 8 %J^Ji0^n^^t:*^ 
t>*\ v#®t|5<7)^'|4. § & i£H-CjtK&£ 2 . 0 % t Vtz 0 ZhK, M n 

tcJiPlKPLTJi, Ceq. Mnfi, * J: tfN i fi t <75g|# ^^1"^: [l] £#tfc1-^M 
t5^^»o £tUi. ^mvmt-effitzfc&BZtifz, C e q^v^^MnOi^n^HA 
ZmM.^\zMA*&mz$L)&%*kZ>WMtti: «9 N i fc: i £ H A Z 3$14<DftJi^:lfl:£M£: 

Ni/Mn^lOXCeq-3 [1] 
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[0 0 2 9] 

- fc*»?>, ^r$Effi£ 0. 0 2£lTiL/; o 
[ 0 0 3 0] 

Sf4, Mi^4'V>{Ji: f IILv^^ £*L£Xlllft&::1&M£«fc&irf4#^ft 
htffrfrZ d bfrh, ^mm^O. 0 0 5 &TtLfz 0 
[ 0 0 3 1 ] 

n i i± % *#&9§-cfi!?£7c3fc-e* >9 , 4>ft <H0. 8 %oittfl f #i?"C£>&o $ e> £ 

, N i KT&KIHLTtt, Ceq, Mni, itfN i ttOHi^tS [1] fciRfc 

Ni/Mn^lOXCeq-3 [1] 

[0 0 3 2 ] 

N b 14 > I^X * I^I± $ 4 i fc ^ J: «9 «*t <*>a&flf * fa± 3 * a * » ft 75* 
t^^iH^O. 0 0 3 %£H±W5o Ltf»U Nb^#<»t^tN i/MnJt 
< HAZ4>CMAMW< ft 19 , 0. 0 4 0 %i^<iiL^tli 
H A Z * K JSS** 5 ^ m JUJL± (D m.± ft M A 3&*^gfe£iij£ L H A Z £ jz £ < l&T $ * * - 
fcj&«**ii:*»e>NbO±ia«r0. 0 4 0 % fc b tz Q ft£, J: «j lfcv*«Jt£**£* fzt&Klt 
, Ji^EO^; [1] SrSt^-TN i /Mnifc^J|^'eftg* t 5 ^ m&J:Offi:*:ft MA 
J^Lftv^O. 0 2 0%aTi:Nbi^i^:WflU\ $ <9 Hh 4 «5 

£5felftK#&*:#>Ki4, ±i&05S: [1] *8tfc1-N i /MnikO^-CSS^S ^m£JL± 
OMA^^C&VO. 0 1 0%JSLTt-Nb*=SrWlx.*i fc*»fiFS Lv> 0 
[ 0 0 3 3] 

A 1 14. MS4KK5c*T?*» 0 > TRf* 0 . 0 0 1 % t Lfc 0 S /:> A 1 
tf^^ ttfrOOTfttta^ft-f-**:*). Jtffi* 0 . 0 4 0 % L/Co 
[0 0 3 4] 

Tilt mum h %L<D%Lk4mM <Ktz£> K&m ft tf > - > ^fiT- ft 4 T 

i Sffctf^T i #;#B*fMfo*&Jft 3 0. 0 0 5 %£H±^JntSo Ltf»U MM 

(DfaMtrnfeT ittWimZ^HAZm&<Vi&T*ft< Ztfrh, 0. 0 3 0 % =lr_tRgi: 
Ltzo 

[0 0 3 5] 

Z^&tztb iz&m KB CtSif * PfiE-t" -So B <h fe^ UB * $ ^ * *> 

(4 0. 0 0 1 0%JBJL±«SiJn^S"C*&**N i§*J<^iJHl4@v#Nfi£ii:££^HAZHte 
<DftT£*B <i^*^ 0. 0 1 00%S:±RfcL/io 
[0 0 3 6] 

Cait sinsfc * - * t- >f i fiofi^ftJWJ fc fcjftss ft tr > - > ^Ifc? 1 ft a c 
a*Bfe'fkW*^^S**/i*M''St-Jt6tt:o. 0 0 0 3 %m±oi^iini--2> 0 L#*U jfi 
*!<0«iJiif±ffi:fc^#»fc&jSS*a£ bfrh, 0. 0 0 5 0 %*_t|£fc L/Co 

[0 0 3 7] 

g^m<t%^^$^r47ta6^^g{rjSCT0. 0 0 0 3 %&±<DffiMir 2> 0 L*U S 
*IW«lniiifi^5fc«*^$^:4ifc3&»e»^ 0. 0 0 5 0 %*±lltL/: o 
[0 0 3 8] 

REM(4. TO^^-^T-^-f htOf^«UO^fet:^)& tf > - ^ t ft& 

REMlifttlM^^/^C'Ml^CTO. 0 0 0 l%£l±©Sttlt4o Ls^L 
, aSI^JntiaL^^WSr^JKS^Sii:**?), 0. 0 3 0 %*±mt Vfz 0 tfz, t 
^T^REMtli, Ce^itfLat^iJ, ^Mftliffis&Offel:-?* & o 
[0 0 3 9] 
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Bit, mmB t Lti«tW^i:t-^ft^f h*i#i^i*f$-**i#7i7-f h<o 

icjscto. ooo5%a±ttn. l^l, afM^*uni±H#B**Ji^:$^ ha 

zm$*±% < Ji#S*THAZ«H5iOig;T*«< - t^e>> 0. 0 0 5 0 % *_LIR fc L 
[0 0 4 0] 

Cul±, ftlJWoa&JK* J: tf#Jtte*fa± 0 . l%&±.ffiM-t 

1. 0%T-|frftl1-&C9-T?±|5a£ 1 . 0 J: L/:#\ 0. 4 % £r£2x. <2> t M 
A**fk}& L^t<*»)HAZ WtSbFteTi" * SFSL<l±0. 4 %£J.Tt5^^o 

[ 0 0 4 1 ] 

C r «#W»Att*lRlJ:$*&fe*t-ifi5'S^Ji&Ct: 0 . 1 %JiLt«|-r&^ iiSO 
0^ijniiMA^tcJ:J5HAZ*!lttO©T«:ffl< Ztfrb, 0. 5%&±RfcL;fco 
[ 0 0 4 2 ] 

. 0 1 %m_hvSS#n1-&o -^iHlfctt, 0 . 5 0*C_hlR* 0 . 5 % t Ltztf, 

[0 0 4 3 ] 

1-<So -e-o^j^ti, o. 5 %-cfkffl-tz><D-e±m* o. 1 o%fc Lfctf s \ safijoissflntiM 

[*»J 1 ] 
[0 0 4 4 ] 

mi lZ^Vtz1k^J&fr<vmM*Mmm&VXMfr*ftULtto D23~D31, D46 
~D 4 9 KHLTttT i%CXifiKmM<Dm&Wim*S i TO. 0010 %~0. 0050 

if T i •CKKL, ?IIIiAlt:«L^ Ca, Mg, RE 
MO^-ftifrimtiaLmkLtzo Zflh* 1 1 0 0~ 1 2 5 0 'CCff L/c* fc > IT 
©2liOl±E^a{:i t )Sll5 0-8 0mm(D«l:l5lL/:o — o(±, ^BfiflEtf* 7 
5 0 - 9 0 0 0 CO^SIaHt?i±®L^ab t . 7fc^ftO«^MoaUE* r 2 0 0 ~ 4 0 0 °C© 

. ftWEgLfc©*Sifit^L, 5 0 0 -6 0 O'COllH-e^Ki"^^ ($2t 
t±D Q-T fclBiSc) t?*&o 
[ 0 0 4 5 ] 

S£2 K«3RO»3t*fK »fi^Jl4®*^i-o f fc, D23-D3 K D 4 6 ~D 

4 9J:HLTIi, »Kc^£*OffiF;H~£^T$teL^ R«3S0 : 0 0 5 -0. 5^m 

f^&u -5-tL*«^swR«t^T iooo o#t? i o oist^± (ftfisiia'c 1 o o o 

0^m 2 m±) **MS*U 0. 1 ^m^iWS^icRLtlill^^ilfetliL/Co 
Iim^tL-2,0. 0 0 5 - 0. 5 ju m@<7)&&^fc£v>Tx&##r&?TV^ WLiYMXlb2> i> 
(Dti^y htJtiti i9*i6/c 0 D23-D3 1, D46-D4 9«)^fl#t, Rffi 
^®-e 0 . 0 1-0. 5 ^ m^»m^^«§gtSHc0 1 0 0 l/ram 2 JJLtfrffcSi*: 
TV>4, S i W7CWfflf^*^D4 6. D4 7^it) f D4 8. D490 

J£<R^fb, S illiO. 2 0 %JJlTt^^v^«»<Dl^#v^ i»So 
[0 0 4 6 ] 

ZtihMfofc^ $g3gAf&4#*2 0 - 1 0 0 k J/ramt^^iV? fn^ig (EG 
W) &&W±^1^ FD77^g (ESW) £fflV>T. il$t£^^«3;Tft§ 1 /n° 
^}#fHTo/; 0 -ett, jRff*** (t/2) OTtSHAZC^^T, FLri><bl 
mmiW:HAZ F L O 2 ffi^f i:^ ?^&A*U -4 CCT^-V^^-WSEIWIftSr^r-o 
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©2mmVy 7f 07;vt-f^ljt^fflv>^ 0 iti> &L2lZ\*^ FL~HAZ 1 mmfsl 
<D\R3r~7,^1-4 Mfc&fcWELfco ii-ClElcLtv^FL-HAZlmmBOlBt- 
Xft-f ht#i±, MM^^M (2/t) fc^'fci: L^«f^2mmt, FL-HAZ 

filP- LtiJg^ fr fc o 0 
[0 0 4 7] 
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